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WORK, POWER AND ENERGY 
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8.i 

Work 

£»thRh C4 hrt R^ <wit4 R^Ich R*^ R| w 4tw «rt i R^iw 

4fa <44fB %»fa 45*1 ^sr i <*to«r ^ritni^H >n?m 4 ft ^ikist fen i RR 

RPl ^ 41^ I C4IM1 CdiCVs^ *lR 4t *flZ*T <44ffi CHi4l C 8 W ^lf^*l, 4l3>J *\\L%< OitlC4 &CH 

Ww I RR RR 4l«r <Kfl t^Rlfik4 ciRtiJ *l^sl Wlu Lijlc'sfl BlCH Q&C*\ 

CftS | frpjRR JfNtH 4*pflt4 <Pit««) J^R ROTS ft&ltid R"$ ^sjOT 4!W "SSlR I ^ 

nlwtall 4PT 4OT ^t Rfll 4R C$C& C$d> Rc>oi R*3T CTfatfi* ^R tilled BflFT 09C 5 ! <7F$ 
^>kt*l R^4tW5Wtl ftufCH 4ICBM ^ ?*wRm ^IC'SM ^$3 CTOI RrJVWl I R»tW 
^5 C^T 4*T 'Q Wt <4l4W> ^ I 4^1 C^tWt 4»f "felt 4CS ^R <**$$4 f^ 

^*f >sto<n C4^r4te^l ^5TWt J>viR?*i 'Sl^w «ii»ilOi«i tffeHUM <p!wsi , °k«i<p S»iteH 

C*f^5 I ^ ^Idi ^Tfe*! fcRG^ «i|4«M cW *tlf^» ci^U^I , ^RWlERfej C4& C*t)^ C*11*l4 

Rw*i w ^j|R 1 

Rtort 5*ll^sH*jWl RWMl 4d1 ^14 : 
f4) ?T5^ <*T4 ■ijlc^b ^5 Ror <rcsr ^ I 

(<0 R^r *l*itffR»H ^iHtw ck«r cTOc*ra Roi 
<^ 1 ) 44fi> ^®l St 4 jmw RR Ret $*iei i 

(^) c^S RR c^tw OTn*rc4 c&to 1 

OT^ <44R4*T WC4tFTT^^ *R^^^C4^4!W^,^5^fcl2Ra W ^ W- 

^ CTOT 41W ^C5,; R^ (4) ^ (^) C*?U$ (4Wf 4!^ ^?jR I C4lC^ Silos 

4tR^' ! TWC5 4t ^^t?5TOTM4^ 

^I4fa 45Ca *HR | i£) ^14*1 C4*0i] 4l^f ^ I 

qR iSi^SrH R^M «jRf4 ‘fWHI ^ Rw C4lcil Wl^llij ^R, RR ^14^Rt ^J> R^?f ^ 

Orfeatl^l ^k»r cq 4tw 453C4H W C^R 4l«f 4slMH a C^^Rt W C^R^ 2fC^M4^^S I W4 
®rfc^t c<jR 4tw ^ ^iR RR ^ T^NRt ^ Rh^hi ®fcR 1 4lc«« R£a 4^ 

4c»ra^^ tj^c^s frian C4iwi <^ 5 ) ^ 14*1 

4l4f "HEN*! ^ I 


C4iC*ll F 4*1 4 R ^t*W RC4 S 

^ 4cn (Bar : s.b) wf* 4i«r 

W=Fs (4.1) 

4TO^ C41CH1 R4 I 4tW <44fB C>4*11?5 ?(tR I 

<dw« : 4lt®wi 41^1 ^C4 4*T X >i5JtHll 
4 tW = 4 *T X ^t = W X ^ 1*1 X Wt 



!B«iJ : 8.i 





Wr 


= W x 

= W x 


^ra 2 


.•.[fF] = ML = ML 2 r- 2 

r 2 

<p|w$ : <K°1fl ^<p<9C^ ^C^f] fnC^I <^C°1 <PlG<er*l ^“9 ^Tft TTt?I I C<l G^ <K°1fl 

(N) ^pfl fiffim (m) f ^JRIK^IOTST ^ RSfrr-ftfriJ (N m) I <*TC* ^T 

^®Tt ^r I ^ic<p J Rg?i 2W*t ^1 ^ i g<pIgi! <K^*i RS'iS'i ^°T ^c?jic’1fj <pc°i <jR <qG°i*i 

Rg<p R^lsi w\ ^ST 'oc^ < ?tc'©r?5 v 1(5 ^Hg < p ^T < 10®! I 


1 J=lNm 

vs1^c«l <Pl'src<P^®l^'^t^r^ 5 TI 

<*FPf& cDRc*W ®*BT Oft^P CSTC^ C^T fe5T ^SlSlffi TOST SN5tW fe*P *P5^ I 
^GflMs <J»C®I <1^ <JC°1fl Rill'S Rg<P TTt?T ^>i^C®l C*P? <Pl'0TC<P <IC®1^ RflG"^ ^1^ <5C°1 I 

4^pf& ^ CSlW CGRc*W ttlCTT ^T ^PlW ^ | C<p5Rt, 4 

C^Wl "^®T Rg<p fer <PCS ^1?r R V I§1'0 Rg<p ^ I 


’URR><p S^tesH 8.i : 70 kg '©gas ^ 1% 200 m ^^iklGva ^IgsW <m*i W 41^ <ptqG<i^? 


^RjTwtf^r, 

W = Fs 

= 686 Nx 200 m 
= 1.372 x 10 5 J 
^ : 1.372 x 10 5 J 


8.* *1% 


4^, 

<ut^$ W, m = 70 kg 
^®T, F = <uf&fl '0^ 5 T = mg 
= 70 kg x 9.8 m s 
= 686 N 
Wt, 5 = 200 m 

^pm, JF=? 


Energy 

m\m ofa *rj *t%?i ^ i rfWN 

'®TN3 t CT - ^ 5 f ^ 5 T <P£?I I (TS 

*fl$l \SRgi*i W *t% ®W I C^t^ift WW ^1®r <P3l^ Wtt lt t%3 2lG^i'0r-i ^ I C^tFTl C^lCTt 

Rijrc <imi*i w c<pi wffil *5 !w ^ ^ i ^NR* i 


*il>® ^g^o 'oii^fii ^ ^[Rf? “ife ^°ig^) g<pIg*i1 <\^n <w\$ ^n1% i <\^ ^iw <^g^> 

^ ^^0^ “ife ^lG<?, C*T <1^ ^ ^G'® ' 5 R^[ "stf ^ G^lG'il *lfv® sJIg<P *TT I 


^rat w c^t ^ 'Sim ^ **bt ^r » 

W® ^sl?f ^Tgf ^G'o ^tfCsl I ^TRIfJ 'sihfil G^Ig^I < 1^51 ^1?T ^tW "^T «?ftf%, 

^rmt ^ ^1 ?T ^Ig^ j i»HRwH * 1% (TlM ^ftf% I 





Calc'll <1^55 <Pfl|q ^G 6 ^ “lli I ^tW <PS|| *j|G*1 *1%^ v\<\*$\ C^l^ 5 **U ij v 1l ri ©l?i© 

<i^f5 *Rg»j| 5 (7i *fim <Ptw <p$g© *ttra ©It lt l% i <ttc^ c^rf *t %?[ 

*ifam ^r ©ta tot ^r»ig *ifaM csktp, 

*©4R,^© ’TOr - ^jfite 1 1% 

•ifea g<pIg*iI fa* i 1| I% G'*p«iI*i ?rtf*t i 

“ifefl 4<P<P 'Q ^plG'Sffl 4<P<P ©t ^c°il ^r ( J) i 

RR>^ : RR>sj ^*iw wfa **tt ^rigi* RR>sj ^c,*ifi *t%?i sk?trr ^ i cw *tiR *l?re 
<p*ig© ^c°i ©M *lfei stefl**? ^ i 4<pf5 cRij1©<p '»iN*il va ilc o il *t% *n$ i ^rnt <7J ^$t© ’’JR 

©ra toij fa§© i c^m «>^w *mv«i mus ^ §fa© c*tPr *tfa sioiicr ^r i 
<7tfwi < 1*4 w mt© farc *tfa acaw ^r i ©fa <7Ptw RR**ita tojct *ito 

hitoR* *tft i Utot ^wf TOl *tfa ^Bre»r $t© to i tor RSRhii-w^ cmp to* ^t ©tra 

©*R R©<pR ■“!% fR*t© ^?j | 

*t% ^ <3C®1^ *TO *(©^®1 I 1 *t% Rt *I<pg°i *TO ^t?°i ^gsj R^gci I ^Ic^il Hfe ^ <5C®1?, *1TO cTOE© 
*tt^, ** *t% ^ <1C®1^ ^flRRt ^C© *tt^ I <j|("c£l<P *lfel Rfaft© b®l1c<psi <MC© I R*JJS 

*tfa totoi tot rsrtotot wm i *a TOfas ^ RtRfa* fan* tocs; i tost 

’iftST I 'A||P^4 *1%, ^©N ^ ^*1%, 1( l%, 

R^js'Hli, ^NsiR^'^Ii, Pi^^h c-^l^ *lfe l 

*lfes j i<5ct>w ' 3 Tf^ 6 t^ s t l c<pic*ii < 1 ^^ v 3|<WH ^t ’1t©iq ^©t^ CT Hfe RR© 

^ ^tf^s ^ ^cni ^ ^rit ^iiR^4 i t%^ w- ^*t ct ^ ^1 

^(©•ife (W ls t% ^©t ^*1% ^lc«nlt>*il i 

*1(©"I& : C^N?f Cl^t© ^ ' 3 T S T?I "^oT '^i“ / 1(. < P ^5lW© <PW ©ic<p ©f©G*J PlC?J 

i c<picii <piw>f ^rRNf?j ’ it i^ ^w© ^sr ^im i f^r "tps ^t <;si5 ^n?r i ^ 

^rm (71, ’ifvc^l®! <\*y>n 1 *t% ^llc<p i c^lcil H(©^l®i <i^ ^©t^ ’1l©^ ^ru ^iw 

<Pfll^ (71 ^TR^fl -‘PW ©1C<P Ht©“lfe <3C°1 I 


fa* w s c^mm 'mtM d»Rwn ^t c&f&s ^ i 

^I°i<p 1 I ^ Rc<p Rtc?i (St^ s T F tt'Q I 

<5^fb WOTt (Tl^ 5 ^C?! (7t®T C^R ? (Sl^lfl <PC°1 ’iR^l 8 ! ^C°l1 I ^TC© ©tf] ^<1 ^tW <Pfll^ ^Tts^fj ^JT 

5 tfe*t% 'SfMjH I C^T ^^C<P ^151 1 G© v ll?1 a 1 1 

G<PlG*ll <^C© G^G^ <Wi ’1I©^1®1 <5^^ C^t <P5ll51 ^G^ ^^FSg© <^R5 <P53l I 

*1^ ^ ^ ^ sic?rM 4~c© <i^T5 ^fR<fr »n© 

tq <p|©r <5 >^ig© 5 tf©*t% Rg^ig<i *^1 ^II<pg<i I (7T < p1tQC e f ^i<p»i ^io«i ^(©"ifei ^R<PlSl l 

<q <5 #STt c t ^jigf 'yps^ <^c© ,p tl^ I 

Wf ^TR 5 , m ©Gqq tq < pfD F~3?\ aiG^M <K^f5 v C^t 2H^© ^G®il I *Rt ^IH 5 , <q 

<q^fU Rc<P 5 ‘JSI^ 'Olt©^ <PGfl I ^IbG^ ^ C^t Re© ^© <Pi®r5 <5^^ *l(©*lfe I 










m 

o Sr-O 

IBd) 8.^ 

= x 
= F x s 

^t, = mas [v F = ma ] 

v 2 = u 2 + 2as 


^t. 



[ v c^t w = o ] 


:.E k =±mv 2 


(4.2) 


= }x«^x t) 2 

ftoij ^ I W W C#f ^ W W C^f*t ~ 5 $ | i£)^t C^l 

<^TO Rc<p %\°\M d>PR ^ ^<^[5 \»lft liw'S ~^\ Rc^ <wl $£*1 <p^<p ^iWc c^Pf 

^1 

^i c^t (^rf^r ^®r^©i^ (^f^r i 

cw ^ w ^ era c#f ^ ^ £ 5t^f& Tift <^ft c^t ^ <wTn^ 

<K$ I 


®Hl*4‘1 8.^ : 70 kg 'KsEt 4Wi? C^Rwsl 5tf%^ 1715 J ^PHSEI «!(w? 




E k =\mv 


^T, v = 


.'. V = 



W, m = 70 kg 
*tf%*l%, F* = 1715 J 
C^t, v = ? 


^33 :7 ms" 1 




<W$R®R 



: uwn •*& ^srf ^1? c 3 ^^ '^^si ^!5i , ®tc^ 'efjHH c^*«io* Mtcar ^t 

CTOS C<P*10® <1tC3J I *1Wn nf ^ nftTO ^B1 nOT ^ ^T R*TI iMstS Rc& 

t^W *1Nsfki WXJ 1% Rft<5 R*1 C^FHl I 

*n>fS fefcOT* iM*! i>M ■wi ^ ^ mH\ ^FS ^spr *\Urt ^(Sot* c^c^ Rot nft ^OTt ip5 <nFi 
*to*^*m nw^lcni iSRlJHRunR® Rw WlftWTOJ *!%*#« fan i Rtf£ 

C^C^Rot tfib ’TOTC *tfBT l i>H ftflJB *1% RRa %i c^^t 4fi> R^p® «Wt« R»l I 

<WHIH C*W *lfi^H TOI cWHI <^t<p «is-HIci m >qMR* ^<H1 *lfi)^H TO1 


^TTPflft* 4*R>!£ i tpi Rbj W •*W iiwffr 
■PfRf ♦iROT *ft« I ^ 3tOT® «# -^J ^ 
^ ^ta SjlOT® nJWt n*? B ^ OT i4 
osw^ior ^ct (Rar : 8.\o) i w 

c^^te i 


crms c*iw? ^ b TFg&totihx i i4 Wf^i c«ct 

fe*TC3J <^BT ^W=t CW f^|| drffc *tf*s Roi ^0* 


^S*tH : i*reR> RURbJ ^ 4FF 3F*ff c£pvf&-^ *WNOT* ^W ^lT>5*l« SltOT® 

1W ^T I <jQ^ot1c^ n^*1 '©OTd ^ifl I <iT*R tf9fl>C0 a*! 21CWW RjJEt«P 

*1MW (fcff : 8.8) I <W! ^5 <£££ I 


Rtw> *jor toj cm c^ 5 ?? ftffjt ^rfc^far RR*r ^Wlw R*bt 
m^rtn ^wa toc® *tia*r - <k^c<? *nitw mm i <3$ cn 

^falR^f ^"41 n*tw nwm *rt® asm c 3 ift®lnR'Bn 

"l%l ^RHR5lf^ ^at ^RP^ff C^CTF ^TOI C 3 *?!^ , 5^fT 

C^tOTl ^<HH at «ia^Ul ^Hc'® ^R wkil R^c^ C^tOTt W 
4^(5 ^ >il^4i *tf® "i% ^?w ^rcsr i 

^ ^|R ^ w ^!, ^f$*> ^*i, ^*i, Rji 

^r Jj^jiRa d^ois ^pnaa '^rwr i 3*5W ww ^ ^(.•w <j*i! 

*$\ BPR ^5f^ (^ ^ojlR I ^TOtWT^J# (SC? ^R^f 

t5*nsi ^R ^c*w R*^ i R^i 

^3T I ^R ^IC? W i ww 

«tron 

m c^twr h •win CtSaf : 8.£) •Stw 

MfiM*! i ^tn ^ c^cj 

n*gn$*& w^ ^fe^w fft^c*w *raH i 









= <p^<i 'Q^T x \5ct?vo| 
= mgh 


:.E P = mgh (4.3) 

^ftSR*t1^ = ^ X 'qfcxpfo x ScOV©| 

ft©S v lGRH C^lR 5 ®TOBT ® 9 I 3 ‘ fiwi ^Gfl I \Sn> v ©l W C 4 pl ft©<) Hfe <3 ^©vs wPl ^R I 
R©<1 *ll^ <K^S '{JWfl Pl'Ofl <PGfl I '5^'W C<jf“1 3.G<1 R©<1 “ife’G N ® N ® C<?f“1 3.G<1 I 


RtRt <P^S 'STC^r ftSR *!% «flwi ^ ^©tR* <5J<5^1<5 ^ 4f&R> ^ftR WT *f%C© ^iHo^ ^R 

ft^© ^r i cw ^ir*j «iw wr *i$f& w^cf f^iw Tj^ct ^rr ^ ft^r *1% ^iffciftc® 


*1lFll'©<p 5itaj*ri 8.vo : 4<rfS <l^fl ^ 6 kg I RR 5 20 m S'*> V ©R '^° 1 C <7 1 IRo<5 *ll^ "W 3.c<5 ? 

g = 9.8 ms ' 2 


wrr^srtft. 


4 *itR, 


E p = mgh 

= 6 kg x 9.8 m s ~ 2 x 20 m 
= 1176 J 
^ : 1176 J 


W, m = 6 kg 
^Wt, h = 20 m 
g = 9.8 m s 

ftw i, ft J ^ = ? 


8 .vs 


Main sources of energy 

<5^H W'sl "*!% 6^|Vbl ^©G d®ig v © ‘HlR *Tt I "ll^i RRajCfj *ttG?JT ^Tt?J I WT <§Ig<w 
g^gd sfRsR RM 3 ? ;? II < K'© 1 §R*i ^inuT^ ^ic r il;^c , ifi ^?IR *tfes t>iRil 

ft 3 ? ft 3 ? C< 1 G'©$ > dg°TO I <ll^R> *!%*! adwlerw ^I^G^ Rvoj*^ TOG'S I ^R 3 c<P 

ftftar wr w i i%b rm*? mu§ ^FT *1%* **PT *lfi«4>to WIT W 

£tRm i wit wift ^ sim w * 1 %* Wr i *q ^©pw ft®#hr g 

' 0 |'©J*^)C 51 *lftv© §^ 5 *© < 1 R<[ 3 t*© ■*t%'G "*| 1 ^ (*C>1C<J ftR^V© I ^jft%V© 

W '*1% 'Sllc^ '©ft 2ff?T ^RT^? G<PlGll •?! (?Wt(? ^ RR* ^5fP?l Rt ^ <1J<1^VS ft©R ^C?JC^ I 

rniTjft^/^Htft 1 ^ 

^Ttfwtw W ft€^ W© ^ C^lft 1 1%sr frBT I ^ WT »TO 

^ ftft^ ^Vs I ^ ^|%sr ^iI^Ig<jj ^R^pN, ftfft 3 ?^ ^=? ^©Ttft ^tW 

■^Rv® | \q ^ic^sj ^©t ‘‘jlSjc*! "*1% ^jR5, ®r°ic^|1'© 'Q (RR 5 ^5*1% <ral f^T ' 3 ?©T©R 

SlNft^ ^1 WPlft Wf ^It 3 ?^ U^PITI ftm ft?R « ’^filfWU 

^flft^R ' s n^jTO 'G ‘^G'lfl C’lft ft^ot <pRg?j ft®T I 4M *lfe^ ^lklG<JJ aiiyi RRjfj 

mt^v© wr i ^ wr ^ « ^r 3 ?! ^Hift ^raw 3 ? i ftftg 

RG<n>«il <pR i 


^ ‘HRISv© ^G®ll S»*l®ll, ^iftW CVo^r G £H^h©<P 5|jt7f | \^a|\oj«®c«l C 5 ©®! ^lll 3 ? 

^gtit ^t?i ^rr ^hR ^trkt *tft?*nftv© ^Htft Rg^gs ^t ^ir i 



3Hl<R«H 


wit : 3ffc?t ^^Pim 'JJWT wti?t 3Rf6R> 3w?t c#t i wit 3ppft 2®r3 3Wf i ^jRft® 3® 33* 
'sipi® 3Wit % i RRg 3t^f®® R’tfsr « *qt®iR4®iM stitsjt *n®t ®t ®i® 3if5st Rb wit 3t© 
w® «iipfi *itt^t 3i®t « w stwwR* mR^msi wt wtra ^ii^sR® ^t i wit ^fea 3*rp# ®w 
‘‘tl'O'Srf 3111 I 3f& 3®fi> '5|1% 3R(S'8 ijjNpl | «M m*||R Rmm <u^ln WStS ®53t Pit® 3oill«t%3 
33tf$<!3iR®^sri •ii^^^^f^m’ljm.'srisRsi^t, (?#=?, 'siiiwiPi?ii, ’BgR^sifl® i ijm® 
« w%?r $Rfi wnt® wit ®j^® i 'srtsR® wr w® 3«tt3 3tw Rgj«, fcwn i 
'si'iR'jj^ c®rast 2t*n® ^itwt wit i 

®5t3t olPi'o R^j<t, t5«3t33 on.'ijsi 33t3 333It '51^ 3fi> •'iK'Hosra C^TSIt R<fa3 "Ka I 3 I? c%?it 3 R® 
^RR ^R> ®tst i 3t >aRi'5^R« iRg^ 5 !, R^®! g^.jPi « 3tt*t Rpi Pttst pppi, 33 *®?3 
1 " 0 a 33^3l(>ll 31^03 0*1111^. 'PS I 4 l l l ®t ia> a"03 IWI I 

«|R® C®3 : 3%S1 <5™®® 33R ton «|R® C®3 -sit PlOjlRWt I ^STPT 3WHI C*ldjlPBIIWM 3J33lsl 
'w® <ni3® 1 sittsisr 4t^’« c^lt® ’3j ®ot ^Rawi 3R<$3 <nw 3^s$ 3st 3mtst sttro i 
CHcjjlPwN Pit® Ri®lR® C®3 C*RfiW, 1W WoR §33 OT03t R®, oa>oalPii « slalaloia ^TT ajax's 
stwwR® ®Bt 3IW ®a i 3R«t*w*t ^wiR %3t3 pidjipw *jfe i ifliSiRwra pit® 'Rtsr 31931313 
HHH 3®3 3>Rw 3^3 1 3tt3t 3t3t otSRPii, ’iPna^ls, uHlan ^jlli i 33l®t CHcJlPiali Pit® 2®R 
33 ®Ht w amr«i^t i 3®33 «n®t ®t^ g® 3pm vnR Rpit® i pidjiRaweri® ®mSR 
smh <iJ33i3 awi ®l§3 « *iiR 3® 3% tWH i c’tdjiRwi 3®fl> ®nifiR ’W i 3R 2®R ws c3tfit « 
wiRaiii Rpt i 33lf53®l3l3<3tijt3C33'5i<i3l«l3 <*ro.®Ptoi5r ,, lOT3T®$pwi ^g^irtiSlRwi'^pit’lMsra 
0®»I ’MlK *IMBBt ®WI C®®T I tJIslRillR ^i?t C*lt® % W ' s flC ! t -M^cas '8®nn*l 

’IPlR® R 5 !® ^BI ^Cst ^It^IPlt 'Q 31% Wit Hoy '*lt?r I R% sHIjiR«p 3l5<i'ic,»is <j*o®i 35If 'ylhofi® 

?5['s|R^C®WI «ilwq>s ’Wislt’ls '=ici<pl<?‘t 3lt’lR«i.lPi<p ^pt »i^iyjji vsnicu'l %t I 

atffe® «ot® : aifR>4 «ui® -»t^si 3Rft® §<s?i i Rt*ra w wiwct «ijit®5i 
#wi (M^witws at^f^s ’titt’i® ! >p c^Rt i Rfe^ Rm w*rpmr ^ <d<rr ® tat^ i ^ 
wist 3WI® ^l»nR %®WI Wlwct ®1pt ^lt® 3® WP^Wlsr^tt^l 3^l®te 'Wist <tt?KE 
'Sltft® ®l® WWI I «0lCT3f ®WOT ®m% §«?tlR® ^?t ^®t calt® ®H R^K CW$ ^«3lR® ^51 
R^<M 

3ifR>4 sfipt 3te?tt ^«i€ <?m i ^i€R f <i®to ^i€ c«it® 3 *nm w ^ i ^jR% 
<51®]*®?® aw ®h « wt <a «isiCT®stim^st'^r®ist e ti csnafiRram csrc^pe sir^f^p ■ s, n^?n ■*mi i 
31^1®® stJlt^st SMI® S3RH Rt 9 ! 5 ? sttl® I 3^ ^R 5 ®! 3%t® l 5l<il*li ^It ^5T I 

®3tst 3%st PI RifE ■'i"it‘$ '®ilc“ils'(l W ^o°il *(I*ic<isi *lRfsi 6lR.il <p<.°i 3’^c.il g® sjRw 
'»ili« I ^|R% I® ill 05l® W*ft ^ft ®tc® 3 ®®®t ®«?t PPR WIT, 'SlRw C®®f, 31^R® 3H® ^13 
“pcsi ■'jRJ ^euist >l?r 301301" 'iiiliioiNj 3% ®®tf ^?t I vci *ll^a R<pa ^soia Rt® <fli>o* 
i 3 5 rs®t 3l%sr R3%t® R^t pi ®®»r ^wltast Rt® ®rrgp^ ^ ®lst 'stt*tr c®R3%, 
3lR 3^R PICT 5 3f® 3%, oeflsilsi-®fi>T3%, ^-®1%?r3%, 31^3%, 3lta|stl»i R'sjlR ^3 4 Jt*ll 3*fH I 3 
Ssi’Joil 3®J® 3t 3oal’p®loa ^jotia ®33 R^sl%3 1 I'sfii ^jR% -^otja 'iloil C3TO 31^13 ®®R*t 3t) r 's 
3 3^t^ < !?t Pit® -ifei iaaali.3te?rt3®3'5t3l ®ft 3^ ' 3 T3 S5 T ^■iot ulaioiH) *lfia ^^3 33t '5?t I 



^8 




^ ^rm c^rtf^ i writo^i ^|R%© to 

■ft to* to m <& kto 


wsi cw 

sfl^^TOlTO *il5i<p 'SRl'U ^HlR (<P5i®il , ^iR'er Co®T, *tjR) ^Hc®i ^^Prcifi g^sHR? I 


$\\>\W\*\ ^5 RTO^F 7 ^ 3 # <Jmt<l CTOR Rs^ TOW I «v&llw ^JCTO ift^ 

TO^TTO <lJ<RlG5151 W*1J ^1*1^ RKR 51<P*1 #TO TOG^ I (P^\ "^T ^ ?I%<p 

to ^ ^Hf^n to i ^ R 5 Mc<* *rm tfR><MG<w toot tfl^Pivo to fr©R to c>n 55 fefS i 

sn^tTOTOi 

^G?J C*N : 15 cm ^T 20 cm OTTOl ^5lC^5j i£f^# ii^t <3 ^ IjTO TO1W TO I 

^ftto to* <ra to i TOtewa Uro# to® to ^to toot '*M«u #ro 

^ClG°ll<P C<P^l^vo TO I 4 TO^ <pMg<bt 51 5 ^lfSc '0 ^ttp ^ft w$ TOTOl 


’15W <1*51 151 TOW <U<1^j51 <P5ll TO I '*klj, TO, ^RRf 1 J^*lG - ll5l ^iGW C^R^ft 
TO^S TO I 'TO ^R 1 fr©R <PW ^©T <3^.R*i <P5li m I C^R^ft^ 'TOlli #TO^*t RG^ — 

(RtTO 'QTfltTO R5l51 , (FTlTO <£^151 $^j|R I 


<1J<R|51 <PG51 £v©R ^G51G^ C^lsiC^h I G<1RG<P1G<I5I £<lPl#J $,G<ll <TO #TO ^C^fl v 1v&C*l 4 
C^lOT 151 hR ^5%^ TOTTt TO I C#?JOT|OTI ?ITO imls <1C<JG5> I 


i i ^firo #*iro "ft totoioto wv *q cro to^© to i 4 wv #*ro to to 

^51 c^ <TO I 

*i fifog $e<n$R<p tospuR cw TO# TOro^> to# efts, $g*i<w 3 Pi<p ^ (TTR^lto 

TO1g<JJ blllGll RG^ I 


O I <1\s*lic , '1 ^l^lcifl C^t'S C*ll 51*1 1^51 'li^1c<]j filler , '°ll<PG'1 R^ ■ft #^TO*T <PC51 

R'SJt^ olRii c^lwl I 

C^51*ft <1J<1^1C5]51 ^C®ll ^ ■ft <1J^lC5l 1 iRw < r ^1CH51 ^1^N*i1 ^T I ^1 *ft <3J<5^1C51 RTOt^ v °l1*1'»Pl 

<l 0 lC 0 l5 t>C°1 I C'll 51*1 1^51 ^1^1 Ro"C*f^ ^.C51 ^QTTl^ C<Plc*ii ^1'tth'll C*^ I ^ ■ft^ Sj^R^o ^ft 

^jhlfisi Rw Rc'ic^ <imic 5 i 5 i 'i^H-il ^ c^f *1 1 


*ttR h^iuhmwj ■ftsr w ^ i *nR* <gi^ « OTTO-«flTO to ■ft t* to to i 
d<itR v o «iftr ctaic'o RR»si ^51^*151 ^ft ^ic^ >lR>*ft 'q R'©^ *ft 1 hiRsi sito c^I'©g < p TO®f 
^itto ot to to to to e^R^ 1 ^jR% Rfeg gto^ 2t ^ 

©mR^j^ #^r rotro ^rt R^ ■ft TO to i sriRs© «ntor eg iro toto to R^ #^TOero 

sftroif# ^iTOr 1 ^nfro cgit^ 5 i 'ii^iwj bRi^ cTOfwt to i ^ #Rfero <iiR^<p 








swl*'* cgra ^es cfr’w i i%?r , s1^ ^at ^i»i <a 


1»JT*1 'STPTT «llft 


TTCOT : *! &*5 *flPfa ”|%W ^sjOT »fl%?3 

Wft* ^ihhiwi ’PiPtor 

frofil ^3J I 

Ifcj : (8.fc) I 


J 




®tWlCTt 


15ar : s.fe ^ 

Vftf&tvad TOT I 'WltH* Wt $<*rtT*R ctoj *ltft?r 1 1%CV 'TO 

*1*^ C^TO-^sto SlU>4l ^ (?^ blPlttl I (TOlil-^llfa 

-ll&c^ WBf RB*| ^3T oh*il« -qiMtalt £«lR , o wit* I 

i iffei »t wwj 1 % sjto *upww ^nw i ^nor RR>$ cro 

CBflifla-'SlSft *rtf*tel iMR M4 rtTOi 

^ ^mfaim "itfWWI Wt SRtf^S ^?r i 

^t *f%05 ^*!1*5&5 •IlSl *1% ^II^CsM v!q*f <T4C<P «t\[**l «TC»T I ^ 8H1W ^Br 
’Tttef 5dlSli^lc«w ^lic^i ^Tt <$& *tlft OTTt, BrW^ TOfPtf TO? *iHhi tow! I Hl<Pl*J *tR 
^TF[ VIST'S ili W ^1OT *lMlMl ^ I <^HIM ^01 <1^4*1 


*lfi : '©Mcs» ll&* Rcyu.s ^RTt c<jc^s *Hic5i I ^^coj^tafi 4§lW 

S5Tt*& •iSWt C#t CT ^t ^•IWPP *tPR3l CW05 *11011 <3 <#$ %tC* NlFftt ^OTI ^tf^pF 

IBWpw wi ^*fc=rt ^*n?rt ^ *nwn 4*foi?j $*m 

WMt ^6 "J^S (Hot spot) H1W HRId'o I H|R ^l> ^IW *!®’ c t® I 

<T*^1 ^1u4l "TO I ^ ^ t>lc*l ^ <t*^C<P C^ ^Csl ^Hf ^ 

^It ■%?! ^sfR I RSIVljlCiJ Q 

: C% ’ife ^Pf^ ^ ^SjKtf ^It «WRt W ^ltc«1l4 KR1?lR^ 

^HNsR'o ?£$ ^IciiRR^cH WIS ^ ffcg 'si^fT I <?T^ ^<1?I 

^if««c4 "1%^ ^*n^fSvi> m \ snf ^ ^itnww ^ ^ 

'5)<ch<3 ?jw i ’i ^?r ftww %<i>Ht w i 

^ ^1C^C4 <1GIRR *tf$a Rc>1« <li^K WT 'W CT^OTl ^HlR 

^), H^u, ^ 1 c*is ^155 ^ ^ 1 , * 1 ^ 1 — *tT®t, *PjJ *ttf*l 3 r "sw, c^si ^sjtR 1 3 SWH^ ^ 1 ^ 'Q 

^tefOSR m\ *fas I H^HH WMJ ^ W1 fe«?T I 

0 ^ to wt wi ^iwhur 1 ^ «ur ^oti zii^R)^ *iiic»w f^r ftww 
^vjhR» ^<5?irr?i ^tws *1® 1 <$a ^®f i ^<pf5 *ttcaR 

dt^ ^ *it% 15w*t i h ^*1105 erc^i %to^t ^?r ^iton^jR ^ i ^t ^t?bi *iKt^j c^or 






I $ ajPT ^Pk'er <U<^I$ TOl TTt?I I 8 /<f ' 3 {G , 1 *I ^<pf 5 a(*RlC 5151 atjjt 'G <)ll® 'mMc r lta 'SMJ 

fi> ’i^fi cai<ra$ acaa> I 

RS*?R a% : RS|»R RR>*jto ^a*} a% aia^Ta asca Rjjtc ®<sataa wt Trt?i i ca RS$pR R&*jI?j slW 
a%a* %r^ Pataca aiaaia a*ar aa cat R&iiiw aat aa ft*#hr l^aa i $us tiSwRmoia 
RR<i> “ifoi RSjJ^fi Rlrol WCc^l aa i RSspR tjik® <*it Rlrol ^ic^l aa i 

w-“llfoi ' f \* v \4 : R\5^1?j R&*j1*j ^tfaiaa^® aa$ ^©at ®a ’H&c® ^ai"©®® ^a i R©$pR Rtota 
orfi ©caa ca*aa 4atf& ©sfm a%ff® aa i aatff *1%^® ^ai^R© ^ca aft £ aftata af^ 
a^arata, 1 *©^ 

E = me 2 

^aica >w ^C^afec® ^ y 1l''®R® ©a ^c^^lcata caaat 3 X 10 8 m s " 1 4aaaH I 

aSfan wit caca ^asft R»-H R&flla ^asft RPR5 afei RSiH aft ^asft t©caR*jh 

200 MeV = 200 x 10 6 eV = 200 x 10 6 x 1.6 x 10 ‘ 19 J = 3.2 x 10 " n J fi*fe 

^a 1 c<ic^ fiHi Rtrol 1 ^|5f Rtrol, a^®aacaj Castft Castft RtoI a<*ifE® ^ ^^sR^tfT aGwH 
a%ft^o aa I 


R*ih ^3T : 1 kg <^t<p aft ^r^J^a "*1%^® ^ai*©®© toI * w <\ ^c©i, ©Iwi < ?® R>cal , safi> xr5l 
1 ft^afca'fct (lkWh) - 3.6 x 10 6 J 


4 t Rftiiiii am a%cas RaP^ ®atca ^ atcaa a*tfa ^ 1 $ artcaa towSM ^ ftpw 
Raaft^©ic<i am to ^ area ca^at ^a i <at ana 4 a# ftcaa am auaiwa m*w$ ^sr 
aaaifcw F&vo««i amca* $ 3 ^ to at Wfta aftca ftarc to i R®#Iii Rfoan Ua 
tSwRiiin caca* ca a% ai^at wrr afera at^Tn i 

aRwn %a?i sfsta : R®^i^ RnjsiWT rss^ ^mir^ 

c®«rRsp?j ^ ^ <j4jc<p Rhh»t <wc® ^fwi^ ^iwfa ~wi ^ <p^c® ^ i R^^lu 

t^ilc® ^mm « w ^ i a^R fro ^®R ( 7 H ^t w at^ i 

casfarf ^® ^®r call 5 >wi® i®Rnw<i (a&iiw ^SBwcan) cwwiR^i ^wiwn 

^Pmr 4 ® ^Rj'tovoi ca^s wiR i TORSfl*iR^®wrc=r afiteacafe^Taji^^r^aag^ri 


aauiHwiaj a%?r ^nf^a^ia'Q^at : «ii>jica?i >ii>iiRr^ 'Slaw aaiiiawiaj a% ^wic^ a^ift 
» i 'aHMitau crct ^iftw aif(®^ a% wn, aRw (^®a « am?^ ^r 
^aar i afe ac?im <?to® ^ax fcawPi* ^pr to to Rwr c$u$ aRw c^r, 

^pii^ii ^n^fiR" toc® ^ i R 1 ^^* 'oiNicisi wi ( 2 i '>i'<p Q i ^t?Hcmaj a%^ fic^c^, c^’jc®ii Rca^ a 5 ^ 

'araaiPT ^ata^r ^ aja^iw ait ^i^c<p toc® ai^ *\nc&$ ait <55 $ r 

aaca otgiti ^raa 1 








<11^*1 <1J<R1*1 <P(A R^ Repp'S ^fl^t “iewi Re'S *110 I ’1(.<1<Hl51 e^lfHfe*! <1J<130 

TOe'© ^W'0||a||ci4l ll l1^3I <jM'©R zlwleil 4 $<s*T (?^ C*u5ltl1 I 

■•muhmmj "*1% «miw*i fcq* c*tt ^e?mi ^fHwt i 

■^s I 

8.8 i ifta^ii i ^r 

Transformation of energy 

* 1 % 4^1 Cflw " 5 R 3^:*1 ^* 1 !*© 0 '© I 4 ^RlRcj 4 lt ^T *!%*! ywsn WkS 

<k°1 I ""tfe ^^*1 CSk^ 5 4^<P$e*t ^M1 r '©0'© WT® a^lRc^ C^lfi? 1 *t% '©hble*W C<p)c-i1 *10<1'© r l *Tt I 

'sfl^, <pfel31>ta Rs^T c^lc^l <r^e<p c<p1c-il ^tW apse's ^T R 5 ^ c<plcii 3felt *10<p©'i ?Tt*H ^e'© 
*ife?r ^pihocsw sicm^R ^r i ^o^pia ^ffe fcwrc* wr cro© *nsr i 

Sl^s*k^, ^^eHa 1l t% ^ifee 1 © *lR^s ^e«U ^fi>$ *lfe*i ^MI*^o^ Re^e<i 

*10fFc | R6l?[ ^|W0 ^H' ^ ? Rlf0 ^k'Sfl ^gW?T C*tPt 1( t% <pH^h ^©k?J <jlR^<p *lfee'© 

f'll-'oRv© ^51 ^ ^!<J?J R3Rr<p$e*t 1 fff •ifee'© ^il^Rvs ^e?r ^Meis ^k 5 ! 2k^*t I ^ 

C*j|vtolc*il ^ *M«iR<p 1l t% ^ ^©1*1 'Q *1 fee's ^M1"©0'© ^ I 4<pfi> '©fe < s 1 e<ple<i*i 

'flwj^ow Rftst ^ 4$ w Rftiin ?ipn?iR^ ^ ^©% ^tfere ^©R^© ^?r ^ 

*mR*j ^k®f <ij<i ^'5 ^ i 

RR£ *i0*tr *tfe *Hqw ^ii^oRv© *tfe *mtt *tfe?i R^©t ^t 

^•* c flR'©i 31 R> csk^* ^©t wHt i Hfe csk^ 5 *tf?Rf^© ^ ^ife^ c<pk*ii 

^ "iTt I <£TC* <\**s> C^T *lR^K ll lfe ^1^1?J <5^ 0<P C 3 ^? *lR5n*t *lfe ^5 I 2f^s*k^ *i>yi 

c<p!ci 1 *lfe <^R5 ^c'© *110 •Tl *lfe ^??fQ ^c'© *110 •Tl I ^fK Rc“Jfi 311^04 *lfe v ©l , ?bk5if5 c<p1 c*i 1 
q R*j ^P6?r *10^^ ^ife % *(tee ^ iRp( *iR^ih *tfe i 

*|fe^ ^’P 4 1?I®1'©1 : "‘‘ife^l <^05 "^t R«lM C 5 ^, *lfe C^®T ^ <il^tR<P^C*1 

*i0<if^v© ^'insr i 'sr^tf^^ CTf& *if^srK i 

^ifea ^*ihwi : *m ^tt R% 2^r ^ife^ ^it ^R c^n >i<pw^ *i^j*i«5i ?rksr >i«iRv© i 
c^n c«w 'sihjUicv© *iR^©=t i $ *i0«6hw ^*1%^ nm i sim 2k^s 


^itcsri 


(WUT ^prf : 


b. :^©^© wsr^oH « <iiR ^4 ^nfe ^©m ic t%c© ^*ii^© 0 vo 

^ i <p«ie^ ^ ^ <i|R^<p 1 ( t% ^ > lfee'© ^M 1 r ^© 0 v © ^ I *tlR^r * 11^5 *Rc©^ ^*k?f ( ?Tk ^ 5 

^© R^^tfe^f^© <ik* i ^ *ltR ^i?rt ^*1^ c^ 5 Ret? ^k^T R^ 

■*tfe HR-lfecv© *10*1^© ^ i *ttR 2Rk5^ mm "5W ^0e^j R^t^ ^*1W W ^ i ^'©k^ <j|R^<p 


^* 11 ^ 

^©t*t *lfe <j|R^(<p ^1 fee's ^Mi'^© 0 '© ^e^ i ^ 


t ^*1^ e^°i’1lfe r'ojIR t>1°nle*il ^ I <$*§&{ 
^*11 Re?! '©(^ < ^ m&$ <pe°i ^©M ■*!% '=*i1e Q i1<p 





afere aa i am aate<a ^tcphwct mt » amca mt afere 


'o. ^ic®il<p afe* ^ai*^* : aiBc<pe*H* fB*iPie'© Re°i *1*a ^j^s aa l ^atca ^ieaia* afe mt afee's 
yii^fivo aw i toSt-wmiM* catea tom feata ^itata* afe ^sfto, afec® ^am®fes aa i 


8. *hl*R*» afea ijai’m : atai <w^fHfa cw c§* t, ^trt^T, amat g a^ awaiamfaasafea 'sitaia i 
*hmR<p Rfoal* ataica aieu* afe ^miea* eaea '5$ aa <na^ ^*ij *1 fee's ^Mi^fes asam ^raa 
itq<p)51 asiw <m® atfa i afec*i at asiale* aaa ^lalR caNe^l aa ^saa afea ^aHsa ai?la i 'sfto, casta 
g ajiBiRk'® aiataRa 5 afe 'sl$> < ? > afee's ^ y ii r 'sR's aa i 's(3j < ? 1 afe ^taia atfea PHle^e^ ^tcata* afe g 
^®H afee's ^Hl^fi's aa i 

<t . 'ofes afe* ^im : ^ t 3 jl'®<p e^ltJe^j ^sfto^afe alRw afee's ij v tl r '® 13 's aa 1 tact's * 1 $P<«] , R 5 i* 
5 1 'sjiRe'® '®( 5 » < s, afe mt a fee's ijai ri ®fe® aa i tact's** atca v ®t 5 » < >, afe ^>ta g ^leaia 1 a fee's ^ y ii r '® 0 '® 
aa i cBPiwh g cafesa site a inst ^sfto, afe a*r afere ^sfe® aa i cate ^sfto, afe 


fc. R®#la afea ^ai^sa : fes^la >iiteR w R&#l*t afecas aiP^* afe?® yihslfo a^at aa i fefcfta 
file's RS#l*j afe tartar afe fecaa ^ca '®(3 j^ afec® ^ y ii r ^15'® aca ^flwasta afea oiRai ^aaTO*!^ 
<jaa asca arca * 1 

atGata c % aa cte marram afe ^tetca ^a cte 'SR^a ^im aca ^wicaa atfe aca 
^leai g ^ta afe caa i aiwia e^aea aajat g at^fea 5 ana afee*j atatafaa 5 afe caea 5 ^®ta afe atsat 
ata i fctfftwa aiatcar ^®ia afe^ aiP^^ afec® ^ai-^fe® amt aa at ceniwUc^a 
^m i ^ir® '©fe^ afe taag aa i aife aea, asa asiaatata ^a^^fea 5 aife g fafrta ^®fe^ afee<? wfeat g 


^rtam ^naat aaa faea ^rmn® a*ca e^le^i caeaaw an^ia aear stcaa amt^ ^®aa c^ta cana afe 
casta cana a fee's <j v ii r '©lii's aa? ^tatwa afkaa atatafea 5 afe ^aca Site's ^© anc®? am aa 
at at^fea to* ^ama fa^a afe^pa wat atca* i aaa ai^ffe fa^ atca ^aa fa^a afe *tfe%r 
ai^ffea afeafec® ^ramsfes ^a i <n$ ifeafe c^iw^w ^n4?r acar stcaa amtu® stcaMta ate 
am^s aa ^a^’atca atca a^f afe aa ^ cacaa 5 , as& g ai^f^c® ^®ta afe aa i 


afe ^at^sfe® aeaia ^ma afe ^ at at acaG afea ^taafe afes atca i caaa ^rtcat at ^®fe^ 
afea aust wt afea "aa^ waat atef atatc^ atf?t at i 


slfecaaa "Pw g ^wtl^aca afeaamam , a TO R^ dl'seaa r i 2'®I5 am i 









8 .<t "Wot 

Power 

2 wF*m #ro «w * '41*04141 wn to 

51 "iWvd i ftsro? *prf& orita, *im, ^Sft ^©#f ^ar w to TOm^tft c^m ftp to 
i torf to tor ctot to g* toit ¥it i qai *tot ctot <i^t w 5 ^ 

Rt?vo®lta Q'Bfl'0|5i ^T pgr CTOF *ftft PftS ^ <mv© ¥lt I TO3t^ft^MftftE?I ^ItPfWT 

ws\ 4 ^pNfiJ < wi<. v ® ^Jl$ >®Itoi «iMc<i I '*rf*T 4<pfS Mlwi ^T ’ilcHfi *il^lwj ^HlS tlftvfS 

■^ilR *Kf wt to vo|^c,°i ^tto ^r ®iMm i 

C<pk*il ^1W TO?TT 3? ^1 TO TO^t <P$I TO I ^o Jf© "^T *!ta ^1W <Wl TO ^©IfT *lftltt TOlt 
W©T I HOT ^ ^ ^ <TO5ft >5>4M*T %v©*lll| TO TO I TO?T prC-M W TO*T I TO 

Rt>\D°i1fi PwcGs ^'erlfi 'TOc*i <^TC^T OT^T Pi<n? TO> I >ok*w KRs Rc*j 'S v 1t?i \5icvs TO?Tl I sRs ^ v ®°il^ 
Sic'© ^TTO »rf^H 40 wt^*» *TO ^1% ®TTO 80 c^ic^ I WTOt ^f®T ?ft ^1% ct?c*j C^Pf **p^vo|<ih ^R'Q 
TO \© c & v ©l vSilsi 'smj ‘ y iB*jl fc l TOr <pc*k.^ I aRa ^v©! C^Pf ^1^*1 C^\ gj® 

<pciw I "^Iw <wii5i 1 *tft ^ l cTOTt <p^ ^1% 4 <p<p <p«^ 

s©tto -*mv©i *i§tototo i 


tot 

■^©t = — 

w 

*t% ^TOofto TO 5 ! W©t P To 
P = y (4.4 

R<P I <P I e'er 5 **P^ V ©I ^"pfK ^iPf I 

^Sf 

'sm i^wm'snarr — -^'snaiti 

'TOT 

W x ^p«t X 
^B[ 


*p»r©l = 


^5f X^«l 




TO 


c^le^l ^1% 7 F r Z\ Wt t JT •iftlH ^1W TOT ^T 


^ x ^T®! x WT ^ x ^®t 2 
^pra 2 x w _ 

ML 2 , , 

••• [^1 = -J 3 - =ml 2 t 3 

■fl^s : ^itBisr ■a'jp^F w?ra 4 <m> wpt «i*>iy>i«i <^iw •»tte?rr^rm i <?i^’!FKBfs<ippi!^T(j) 

w?ra <*rc>^ ^it (?icw (s), 'Japan, ^sei ^ca /cwm (joule / second) i >aw , eiri5 

aataai 'aaftiaswtoaasMasgT^ri 

iffa 5 Hifw ifla 5 <psi af * 1 % ^ap^da ataw , saft a^r i 

1 w=— =1 Js _I 
Is 





swl*'* cgra ^es cfr’w i i%?r , s1^ ^at ^i»i <a 


1»JT*1 'STPTT «llft 


TTCOT : *! &*5 *flPfa ”|%W ^sjOT »fl%?3 

Wft* ^ihhiwi ’PiPtor 

frofil ^3J I 

Ifcj : (8.fc) I 


J 




®tWlCTt 


15ar : s.fe ^ 

Vftf&tvad TOT I 'WltH* Wt $<*rtT*R ctoj *ltft?r 1 1%CV 'TO 

*1*^ C^TO-^sto SlU>4l ^ (?^ blPlttl I (TOlil-^llfa 

-ll&c^ WBf RB*| ^3T oh*il« -qiMtalt £«lR , o wit* I 

i iffei »t wwj 1 % sjto *upww ^nw i ^nor RR>$ cro 

CBflifla-'SlSft *rtf*tel iMR M4 rtTOi 

^ ^mfaim "itfWWI Wt SRtf^S ^?r i 

^t *f%05 ^*!1*5&5 •IlSl *1% ^II^CsM v!q*f <T4C<P «t\[**l «TC»T I ^ 8H1W ^Br 
’Tttef 5dlSli^lc«w ^lic^i ^Tt <$& *tlft OTTt, BrW^ TOfPtf TO? *iHhi tow! I Hl<Pl*J *tR 
^TF[ VIST'S ili W ^1OT *lMlMl ^ I <^HIM ^01 <1^4*1 


*lfi : '©Mcs» ll&* Rcyu.s ^RTt c<jc^s *Hic5i I ^^coj^tafi 4§lW 

S5Tt*& •iSWt C#t CT ^t ^•IWPP *tPR3l CW05 *11011 <3 <#$ %tC* NlFftt ^OTI ^tf^pF 

IBWpw wi ^*fc=rt ^*n?rt ^ *nwn 4*foi?j $*m 

WMt ^6 "J^S (Hot spot) H1W HRId'o I H|R ^l> ^IW *!®’ c t® I 

<T*^1 ^1u4l "TO I ^ ^ t>lc*l ^ <t*^C<P C^ ^Csl ^Hf ^ 

^It ■%?! ^sfR I RSIVljlCiJ Q 

: C% ’ife ^Pf^ ^ ^SjKtf ^It «WRt W ^ltc«1l4 KR1?lR^ 

^HNsR'o ?£$ ^IciiRR^cH WIS ^ ffcg 'si^fT I <?T^ ^<1?I 

^if««c4 "1%^ ^*n^fSvi> m \ snf ^ ^itnww ^ ^ 

'5)<ch<3 ?jw i ’i ^?r ftww %<i>Ht w i 

^ ^1C^C4 <1GIRR *tf$a Rc>1« <li^K WT 'W CT^OTl ^HlR 

^), H^u, ^ 1 c*is ^155 ^ ^ 1 , * 1 ^ 1 — *tT®t, *PjJ *ttf*l 3 r "sw, c^si ^sjtR 1 3 SWH^ ^ 1 ^ 'Q 

^tefOSR m\ *fas I H^HH WMJ ^ W1 fe«?T I 

0 ^ to wt wi ^iwhur 1 ^ «ur ^oti zii^R)^ *iiic»w f^r ftww 
^vjhR» ^<5?irr?i ^tws *1® 1 <$a ^®f i ^<pf5 *ttcaR 

dt^ ^ *it% 15w*t i h ^*1105 erc^i %to^t ^?r ^iton^jR ^ i ^t ^t?bi *iKt^j c^or 






trl> 


8.\b 

Efficiency 

*t% ^twtn < 5 Mwn mm* i <tfr ptcSktt 

’ 1 R>h(^c'o ij v ii r 'c«*] 'srtwf t>Mio© ‘ p ttf^ i *tf^ ^f© 'qyiiw c*m* ^f®pr cm$ 

(?$ *|RhK *t% 'Ollailcm (71 ■*|RwM $ 1 §?C 1 SPrQ^I OT^It ^It?T, (71 <#sr(*t ^ 

SBift ^ ^ *tf^n*t ^ nrenT ^im i ^ £t«m ^ ct, ^®r 

SC® 15 ] R$C"< ( 7 J ^ ^©T W 1 *l 1 %^C 9 t ^ I ^f§H C ®*!^ 5 (71 HRwM *t% ' 5 tN 3 TTt TTt?I volc^P ®T®I 

^1% ^®T I iijc**pc^ *rt^?r *i51<wi c t ^I^BI : 

2 W*t% = + 'OMJ'Olw ^J&© *t% I 

<&m *\<.*w w© ftos, (7i *i8hH ^ swh ^at ^r ^ w ^ Rmm 

^tt'GTTt ^It?I I ^© 3 ft, #iWl < 7 TlT> (71 <Pl*m '* 1 % *flOTf ^Jtn ^ (Tnfe (71 * 1 % (Tt'GTTt *C*JG 5 > ^©fa 
’®f^ 9 1 l'©C < P ^pTt?T I ^C<P Wt^S * 1 v©<pal twic<l SfaK ^C?f ^k<P I 

*F 5 j <pR<ps 1 l t% 

^ fWt ’ i - griSaw^ft x 100 % < 4 - 5 


R^is c^cjj, *ifoi yfh3?r *^5 i ^ ^n^©^ <wj®ii, c©°r, adi^©^ 

’tlPT'^t 5,5cs)R«lN (7l^ 5 ' 1 3j'^R^ lc t% ^tlGTIf <#*© Mff© I (Tf^lt i 

CTOf 3TO *t%3 2ft?r 70 % *tf*5 ^?J ^ W *l(^C*t ^ I 


STO*fe(7m 30% CW 1 
^*im *tfwv©i ^rtw 30 % i 


; ^ i ^R^mt <?°ic^© *itf ^ (7i 


•ItPlft^ 8.C : 10 N WFTCT <l>$^ 5 m febtolil ttlPTCl WJ 4^f& (TTlfel 

<iwl$ ^ wil I 65 J '©R>^ '*1% <u<Rl*i <p«i l 
(<B (Trfei ^©^5 ^%rry© ' 5 #5jt c t w ? 

(*f) wl5csi«i ^i^v©! w ? 

PB <uRv© "*!% = ^© ^iw = ^ x = w x ^wt 
= lONx 5m 


= 50 J 

*lfe = *lfe — ^R^o “ife 

= 65 J-50J 
= 15 J 

ff]\Oj <pl^<P5J -iR? 

w ^ W5r > ^ x 100 % 

=— xlOO% 

65J 

= 76.92% 



8.b 

ta*|J : **MV0| ft«f?T ^ Rc^rs Rf%^ WS adwiMy® •’M'olfl ^fHT ^^HSI3r **Mvs|*l I 

^Icera *M : 

b . «ihh 15 <p w (R^vo«nl wu ^c°i ^Ic^il 331 ) i c^iT5 ^°i, <H>il ^T 

wwlc-il^r^o^r i 
iflft iNc*ifl wf RRa ^nr 9 t*t 7 TT ^ i 
\o. ^wt c^?c=ifi >ii$jc<jj f^fa <ra 

w i 

8. 'ouft CTftpw ( ^rm ^) csm w 1 
<t. w c®ftca *it£srt c^tos 1 

'Jj. ^ffef 3i1^lWJ w w I 

°i. ^R v °ilC' A s cilc\to, wits cic5, >»qMRwM cic5 c-ic'i; ^Jci 

W I 

b-. Rc;jl\$ ^ 'oiyilcsi filRc^wi -*mvoI W I 

m = kg 

5 > 1 c^ ^WT, h = m 

^R^fe ^ja«t, g = 9.8 m s' 2 


~w~ 


^JWSiHl *1*111, / 

(«) 

wrr = — (W) 

1 

OTksr 



2 

^tc*© <^te 



3 

ceftea 



4 

>ql'olR<p xoic<i ut.5 



5 





b. RR^ extols ■*p^i v ©I RRjj wil c^r, '®ilc°ii&»il w 1 

bo. ^^xolc^ 2ff^> CxsWI^ ’ 7 fl^ cmtt Wl^ '^ a 1 r il W I 

bb. C^TO^slfflr^tbCil «Pt <TO->Wbttl WoT2k?imif %«Rft^l%^Wl®Wl 





*M<Rs0H 


W5 


_ 8.^ 

A\wm rtw <M\>m ** , 

%W*U : 


*TllMl(i/friTOH : C’1I<W , t>|\S{.®151 ^cv»i, ?ilP5<P <plci>51 ^5 C^5®T 

^fwt®T 'JFT^) , ^4, *^T ^jlR I 



<PlwS1 : 

i. MlfcMH TC1J AW, *ttR i S ^^yltW^rQI 

®iMlc*il ~^4 Rg*j c^l'oc®!^ ^T $p1c , »i^ 'spf <pw I 

\5. «1C«TS3 'Spffi^Q ^ Rcfl '0lc®ll <PW <PW Tfl'Q I 

8 . C < ll v ® s 1 ^T JPi^fbC^ *\QHH <tt*\ ’Pjt'Q I 

(t. ^ R*i *1^ # it cr i*i *ililwi C^H Mjf^T ^c«r. fail I 

b. Sfrt 5 ! (33 ^G^l «iC«T5l ^1*M) R*||*H$G*J*1 ^if^ ^ I I 
c \. *felOT '5f|5p I 


i. «*Mi>31 a^ 

»ifi* S'efaw ’ttw 115 t (V ) ■*n« 

i I «p|(.«ta (.tHIu ? 

(sp) ^?t («l) 

(«t) t-W^H (si) 'Sift 

^ I <i^(.<p i>H t>|«t <psc t n <fl* sit«u CTH ’*1% ^Plt sTK^ ? 

(sp)«lfa*l% (sOft®^ 1 ^ 

(st)®!*! 1 ^ (si) 

®l m owii i£f3“lTj •q^c«p 20 m, 30 m, 40 m 'S 50 m ® 9 ld ?tNt I C^H 'si^lt.'i ss1?f R®<1 1l l% 


»nci>ai c#r? 

(*) 20 m 
(*t) 40 m 


0*1) 30 m 
(*I) 50 m 








SI Wl ®UW CTftTOt wH *h«*i *flT - 

pP)OAWr (1)ABW 

PD CDWT (^) DEWOT 


<? i * 1 ^ 1 ^ vo i 

W 1-25 x 10 5 J 
PD 1.25 x 10 4 X 


(i) T^rt^pr csrifc^f#® is wqSfa^tai 

(ii) '■M wi hMj ^ ?p ftfPH •ml*wwi*b ^ I 

(iii) iftw «l <*fl» tmr flJ<43W tlTCVpitHJll *pt i 

Rum whit 


M 40 kg TOW *R^60kgTOW »ww ftire*il rtW OT^lWwIsp 

TOic^cg 'fl^^rar^lOTr c%Sfh i cftlc^u^mitww c^*l %r 30 m/min i 

pF) T wl 1^ T 
WSOJTOf^TO#^ T 

PD^^*ll%^fM¥w 

TOlWttBT TOW 'jjWtHfl ^IVH (Vl I4 hI l 





v<t 

n. 

i I i£)<pfD C'mM®!^ 5 N ^(s 7 ] ^c°il I ^llSrSc^ 5 cm ^Kt wii I 

(<P) ? 

W) 0.5 s^ran^Tttft^st^ ? 

^ I 'er®iR»jjs aj<pc«i5i (5«rl'»l?i ^v©®! C*^ 800 m ^tt'STTfa c->5*HfS 250 m Si^cv© 

i *nft *ii$c*isr Tit tot ^tti^ c^Wrar ^pmr i 9®ri«iw 2xl0 8 

Wtt *nft to i ^ l Wm *it% w 1 kg ^r, ^ ItoitfifcM <#to© w ftw ^ ^© 
TO i 

vs I 40kgTORT<W^lTOl^ftar 12 s-^TO^lRl^CV© 

^Wt 20 cm I 

(^) ir <1MC<M OT=T W ? 

(*t) <il®i<pf5 CTlt <pv© ^©m ^Icsi^t ^pwB.®! ? 

(*t) ^Ici \Sio© (7T ^© <p?i®i ? 

C*j) f*# fror OTte ^te© <?r w ^ptra *tmm ? 

8 I CT“ ^QTTl^ C^H 'Sl<lhU ^Tff^f <K$ '©I CIS CDCS Pi\5spIs *lfe ^ 1 V 1I‘U*1S ^fii ^■as^ 

CT, <3ff© 1sh*lS*1 *trm ^flsf ^ *Tf I 
W R\5$p)s l *|% sj^rIM ^ulu ^R^hjc®il "^ "^ ? 

(^1) R'&spIs *ll^ <u<i^Im ^ ? 



